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样率重建原始图像的部分 K 空间重建方法，能够有效的提高动态 MR 图像的成像
速度和成像效果。本文的主要研究内容和成果如下： 
1.基于双重稀疏字典的单帧MR图像部分K空间数据重建。鉴于现有基于KSVD
算法的自适应字典部分 K空间 MR 图像重建方法速度较慢，难以适用于动态 MR 图
像重建（一次性需要重建几十帧），论文使用双重稀疏字典训练算法（Double 
Sparsity KSVD，DSKSVD）替代 KSVD 算法，在保持重建效果与基于 KSVD 算法相
似的前提下，大幅提高单帧 MR 图像的重建速度，使得自适应字典方法应用于动
态 MRI 重建成为可能。 
2.综合利用动态 MR 图像的时空相关性和稀疏性先验，提出两种动态 MR 图像
重建方法：1）考虑动态MRI的时空相关性，以立体图像块为训练样本，利用DSKSVD


















上述方法可以较好地改善动态 MR 图像的重建效果。 

















Magnetic resonance imaging (Magnetic Resonance Imaging, MRI) as an 
important means of Modern Clinical diagnosis and medical research ， with 
non-radiation, multiplan imaging, scanning many parameters to provide path 
physiological information and more advantages of soft-tissue contrast resolution, 
clinical and scientific research. Dynamic MRI widely apply in the organs and 
functional imaging, because dynamic MRI can monitour the dynamic process of 
imaging target. Shortcomings of existing MRI technology is that imaging time is long, 
the light activities of patients can cause motion artifacts and noise, and it will affect 
the accuracy of imaging results. Limited to traditional Nyquist sampling theorem, 
sampling data volume has been large. How to faster MRI imaging speed is an 
important issue to be resolved with the existing hardware devices. 
Compressed sensing(CS) is a new nonlinear signal sampling theory. When taking 
advantage of a series of prior konwledge, this theory denote that original signal can be 
exact reconstructed under less data than that required by sampling theory. CS theory 
indicates a new development direction for the research of dynamic MR image 
reconstruction. This article based on the research of compressed sensing framework, 
CS theory is applied to dynamic MRI reconstruction work with alternate iterative 
approach, we propose a reconstructing method based on partial K-space data to 
enhance existing MR imaging speed and image effects. The main work is outlined as 
follows: 
Partial K-space sampling MRI construction based on sparse dictionary. In view 
of of the existing adaptive dictionary based on K-space MRI reconstruction method is 
slow, it is difficult to apply to dynamic MRI reconstruction(reconstruct a lot of frames 
in one-time). We use double sparse dictionary training algorithm(Double Sparsity 
KSVD, DSKSVD) instead of KSVD algorithm. We can make construction result is 
similar to DLMRI and enhance imaging speed also，and this make applying adaptive 
dictionary to dynamic MRI possible. 














sparse prior, two kinds of dynamic MRI reconstruction method is put forward: 1）
Considering the spatiotemporal correlation of dynamic MRI, we use DSKSVD 
algorithm to train adaptive dictionary based on solid image block and reconstruct 
dynamic MRI sequence directly. 2）dynamic MRI sequence is decomposes into graded 
parts and rapid changing part, the graded parts use DSKSVD to train solid blocks for 
the purpose of making full use of the spatiotemporal correlation. The rapid changing 
parts are reconstructed by classic FOCUSS algorithm. The above two steps alternative 
iterate until convergence. Experiments show that, above two methods can improve the 
result of dynamic MRI reconstruction. 
Key word: Magnetic resonance imaging; Compressed sensing; adaptive dictionary ; 
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磁共振成像（Magnetic Resonan Imaging）简称 MRI，依据核磁共振
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究成果，包括 Sodickso 在 1997 年提出的 SMASH[1]和 Pruessmann 在 1999 年
提出的 SENSE[2]，这两种算法分别利用频域 K 空间和时空域数据间的相关性
所带来的冗余，在保持成像分辨率的前提下提高了扫描速度。随后又出现
了 AUTO-SMASH[3]、GENERALIZED SMASH[4]、PILS[5]和 GRAPPA[6]等对上述两种
方法进行了扩展和优化。 
新的磁共振成像技术 多可以提供 32 个独立的采样信道，与传统的
单线圈的磁共振成像的系统相比，其采样速度可以提高 32 倍；但是在实际





































































获得了令人瞩目的成果，形成一些主要的 CS 理论学派，如 Baraniuk 等人
提出的 1 比特 CS 理论、Carin 等人提出的贝叶斯 CS 理论、Baron 等人提出










处理上获得了举世瞩目的成果。斯坦福大学的 M.lusting 和 D.L.Donoho 等
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